Previews
minutes from a newly formed synapse between an axon
The nature of the critical presynaptic component that and muscle cell. This synaptic potentiation occurs only is translated locally within the axon and is required for if the bead, multiple beads, or a pipette secreting BDNF BDNF-induced synaptic potentiation is unknown. It is is placed within 60 m of the synapse. These results possible that this protein could be the TrkB receptors indicate that a localized source of BDNF can potentiate themselves. If these receptors are rapidly turned over synaptic transmission only in a defined nearby area.
on a time scale of hours, then blocking protein synthesis Furthermore, this localized BDNF-induced potentiation may lead to a dramatic decrease in TrkB receptor nummay be mediated by spatially restricted calcium signalbers in the axonal membrane and an inability to respond ing, as there is a gradual and persistent elevation of to BDNF after 2 hr of blockade. Consistent with this intracellular calcium in the axon that extends for a dishypothesis, prolonged inhibition of protein synthesis tance of about 40 m from the bead. also abolished BDNF-induced calcium influx (Zhang and These data provide some of the first evidence that Poo, 2002). Alternatively, local protein synthesis may the effects of BDNF are restricted to a limited area near influence the expression of presynaptic proteins impora source of BDNF. The implication of these results is tant for modulating exocytosis and/or components of that BDNF, when secreted from a synapse in response to the cytoskeleton critical for modulation of synaptic activity, would only exert its effects on synaptic efficacy transmission. Future studies identifying the proteins locally. The key to the significance of this result is in the synthesized in the axon will be important not only for definition and relevance of "local" effects. The ability of our understanding of BDNF function, but also for under-BDNF to exert effects for 60 m within an axon at a standing cellular mechanisms of synaptic plasticity in neuromuscular junction may be functionally relevant in general. that there are probably no other synapses made within
In conclusion, this study provides important informathis distance. In contrast, however, 60 m is not an tion on the spatial specificity of BDNF effects in enhancinput-specific distance, i.e., local, for an axon from a ing neurotransmitter release. Future work will likely foneuron in the central nervous system (CNS) that may cus on whether similar spatial specificity is found in have tens to hundreds of synapses within that distance postsynaptic dendrites and in neurons in the mammalian (depending on axonal branching density and neuron CNS. In addition, studies determining whether neurotype). locally in the axon, as the same result is obtained even when axons are severed from the cell bodies or a protein synthesis inhibitor is injected into the postsynaptic myocyte. Although de novo induction of protein synthesis by BDNF is not required for potentiation of neurotransmitter release (since there was no effect of a 45 min incubation of protein synthesis inhibitors on BDNF-induced potentiation), ongoing local axonal protein synthesis of a critical presynaptic protein must be required for potentiation since the longer preincubation blocked the BDNF effect.
